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1. Introduction
[bookmark: _Hlk54343086]The following agreements have been achieved for multi-beam operation in RAN1 #108-e.  
	Agreement
Confirm the following working assumption as an agreement with the following refinement (highlighted in red):

The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except spatialRelationInfoPos) if the UE is configured with Rel-17 TCI in any CC in a band
· [bookmark: _Hlk96330439]The CC list for Rel-16 multi-CC beam indication should not contain any CC in a band configured with Rel-17 TCI assuming different CC lists are used for Rel-16 and Rel-17 

Agreement
On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Including inter-cell case, where SSB with PCI different from the serving cell can be used as a source RS in Rel-17 UL, or if applicable joint, TCI state for these SRS resources
· The UL PC parameter setting (including PL-RS) for the SRS resource set should be derived based on the setting associated with TCI indicated for the SRS resource with the lowest SRS-ResourceId in that SRS resource set
· The MAC-CE signaling for the Rel-17 mechanism(s) to update the spatial relation of the AP/SP-SRS not sharing the indicated Rel-17 TCI state shall provide an ID of Rel-17 UL or, if applicable, joint TCI state instead of an RS resource ID for each AP/SP-SRS resource 
· Reuse other aspects of the MAC-CE for the Rel-15/16 spatial relation info update (including 'SP SRS Activation/Deactivation MAC CE', 'Enhanced SP/AP SRS Spatial Relation Indication MAC CE', and 'Serving Cell Set based SRS Spatial Relation Indication MAC CE')
· Note:  The exact details are up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and optional Rel-16 features of SRS spatial relation info within the same band.

Agreement
The following text proposal for TS 38.214 is endorsed for the editor’s CR.
	TS38.214 section 5.1.5:

The UE with activated [TCI-State] configured with [tci-StateId_r17] receives DCI format 1_1/1_2 providing indicated TCI-State with [tci-StateId_r17] for a CC or all CCs in the same CC list configured by [simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-     …
After a UE receives an initial higher layer configuration of more than one [DLorJoint-TCIState-r17] and before reception application of an indicated TCI state from the configured TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
After a UE receives an initial higher layer configuration of more than one [DLorJoint-TCIState-r17] or [UL-TCIState-r17] and before application of an indicated TCI state from the configured TCI states:
· The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure
After a UE receives a higher layer configuration of more than one [DLorJoint-TCIState-r17] as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before reception application of an indicated TCI state from the configured TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
After a UE receives a higher layer configuration of more than one [DLorJoint-TCIState-r17] or [UL-TCIState-r17] as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before application of an indicated TCI state from the configured TCI states: 
· The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
If a UE receives a higher layer configuration of one single DLorJoint-TCIState-r17 TCI state, that can be used as an indicated TCI state, the UE assumes that obtains the QCL assumptions from the configured one single TCI state for DM-RS of PDSCH and DM-RS of PDCCH, and the CSI -RS applying the indicated TCI state. the TCI state is the indicated TCI state with [DLorJoint-TCIState-r17].

If a UE receives a higher layer configuration of one single DLorJoint-TCIState-r17 or UL-TCIState-r17, that can be used as an indicated TCI state, the UE determines an UL TX spatial filter, if applicable, from the configured one single TCI state for dynamic-grant and configured-grant based PUSCH and PUCCH, and SRS applying the indicated TCI state.




Agreement
For Rel-17 unified TCI framework, for the Rel-17 TCI state indication of CORESET 0:
· Whether to apply the indicated Rel-17 TCI state associated with the serving cell is configured per CORESET by RRC – if not applied, use the legacy MAC-CE/RACH signalling mechanism 
· Note: The CSI-RS associated with the Rel-17 TCI state applied to CORESET 0 should be QCLed with an SSB associated with serving cell PCI (same as Rel-15)

Conclusion
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, there is no consensus on supporting a second configured BAT for, e.g. MPUE or inter-cell BM, for a given SCS and all the CCs configured with the common TCI state ID update.

Agreement
On Rel-17 MAC-CE based and DCI-based beam indication, regarding the CC list for common TCI state ID update and activation, introduce new RRC parameter(s) to configure the CC list(s)
· FFS: The maximum number of CC lists can be configured

Conclusion
On path-loss measurement for Rel.17 unified TCI framework, when both PL-RS and spatial relation RS in the UL or (if applicable) joint TCI state are not the same, whether and how to define the event(s) of “beam alignment” is left to RAN4.

Conclusion
On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, RAN1 would not introduce additional enhancement for MAC-CE activation of SSBs with PCI(s) different from that of serving cell for measurement in Rel-17

Agreement
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, support the UE reporting a list of UE capability value [sets]
· Each UE capability value [set] comprises the max supported number of SRS ports
· Any two capability values [sets] are different 
· Whether the UE capability value [set] can be common across all BWPs/CCs in same band or BC can be discussed in UE feature session

Agreement
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, UE can report one index of UE capability value [set] for each reported CRI/SSBRI in one beam reporting.

Conclusion
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, there is no consensus in supporting indication of DL-only panel using one value [set] of the max supported number of SRS ports 

Agreement
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, all types of time-domain behavior, i.e., periodic, semi-persistent, and aperiodic reporting, are supported for the enhanced beam report with index(es) of UE capability value [set].
· Support of aperiodic and semi-persistent reporting is optional 

Agreement
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception for a CORESET other than CORESET#0 that is associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC and its respective PDSCH reception, 
· Whether to apply the indicated Rel-17 TCI state associated with the serving cell is configured per CORESET by RRC – if not applied, use the legacy MAC-CE/RRC/RACH signalling mechanism
· Note: The CSI-RS associated with the Rel-17 TCI state applied to this CORESET should be QCLed with an SSB associated with serving cell PCI (same as Rel-15)
· The support of this feature is UE optional

Agreement
On Rel-17 unified TCI framework, for P/SP-CSI-RS, the UE assumes that the indicated Rel-17 TCI state is never applied, i.e. the legacy RRC/MAC-CE signalling mechanism is always used to update Rel-17 TCI state.
· FFS: UE behaviour if TCI state is not indicated for P/SP-CSI-RS

Agreement
On Rel-17 MAC-CE-based and DCI-based beam indication, regarding the CC list for common TCI state ID update and activation, the maximum number of CC lists can be configured is 4 per cell group
· The maximum number of CC lists for a UE to support is subject to its UE capability

Agreement
For Rel-17 unified TCI framework, for the presence of TCI field in DCI format 1-1/1-2, reuse tci-PresentInDCI and tci-PresentDCI-1_2 to configure TCI field per CORESET

Agreement
The value range of beamAppTime-r17 is (1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336) symbols.
· Discuss the applicability of 84, 98, 112, 224, 336 for FR2/FR2-2 in UE features session
· These values are not applicable for FR1

Agreement
The reply LS to RAN3 on TCI state update for L1L2-centric inter-cell mobility is endorsed in R1-2202693.

Conclusion
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, regarding acknowledgement mechanism of the reported correspondence from NW to UE, there is no consensus in supporting acknowledgement mechanism of the reported correspondence from NW to UE. 
· Acknowledgement mechanism of the reported correspondence from NW to UE is not supported in Rel-17

Agreement
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, for the agreed reporting of UE capability value set, introduce 'cri-RSRP-Capability[Set]Index', 'ssb-Index-RSRP-Capability[Set]Index', 'cri-SINR- Capability[Set]Index','ssb-Index-SINR-Capability[Set]Index' for reportQuantity in a CSI reporting setting.

Agreement 
On Rel-17 DCI-based beam indication, for both CA and non-CA cases, the RRC parameter BeamAppTime_r17 is configured per DL and UL BWP
· For BWP /CCs with same SCS in the same CC list for common TCI state ID update, the configured values of BeamAppTime_r17 are the same
· FFS: Whether the TCI update signaling is applied to all configured BWP(s) or active BWP, and whether the BAT should count the BeamAppTime_r17 in all configured BWP(s) or in active BWP only

Agreement
The following responses to RAN2 LS are agreed
· (RAN2 Question) Q1.8: Does the enhanced MPE reporting applies also to mTRP operation, and, if it does, will this be configured by mpe-Reporting-FR2 or is another RRC configuration needed?

· RAN1 response: Note that enhanced MPE reporting and the multi-TRP PHR enhancement are two different features in Rel-17. From RAN1 perspective, there is no consensus that enhanced MPE reporting can be combined with the multi-TRP PHR specified in Rel-17. Furthermore, RAN1 does not plan to specify any additional specification enhancement for the combination of these two features.
· (RAN2 Question) Q1.10: Is reporting of PCMax,f,c needed for MPE information and if it is, should it be included per indicated SSBRI/CRI value or is it cell-specific?
· RAN1 response: The enhanced MPE reporting doesn't impact the reporting of PCMax,f,c, which should remain as in legacy, i.e. reported per cell
LS is endorsed in R1-2202765.

Agreement
For mpe-ResourcePool, the maximum number of resources in this pool is 64

Conclusion 
On Rel.17 unified TCI framework, for Rel-17 unified TCI , for DL channels/signals that share the same indicated Rel-17 TCI state as UE -dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update), in Rel-17, there is no consensus in supporting the following:
1. Option 3: CSI -RS for CSI is configured for QCL-TypeA and QCL-TypeD source RS

Conclusion 
On Rel.17 enhancements to facilitate panel activation and selection, in Rel-17, there is no consensus in supporting additional enhancements on the following:
1. SRS resource set with multiple resources and unequal number of ports across different resources other than that for (already supported in Rel-16) Full Power mode 2  
1. DL signaling mechanism for updating the number of SRS ports in response to the agreed Capability Correspondence report from the UE 


[bookmark: _Hlk525732985]
2. Issue 1 – Unified TCI Framework
In RAN1 #107e, it has been agreed that after the BFR response is received, the UL beam for channels/RSs sharing the same indicated TCI as PUCCH/PUSCH is reset to the PRACH beam in case of RACH based BFR or the UL beam indicated by q_new in case of SCell BFR. For the PC parameters associated with the new UL beam, the PL RS can simply reuse the q_new, while other PC parameters can reuse a default set of P0, alpha, and closed loop index for each of the PUCCH, PUSCH, and SRS, respectively. 

[bookmark: _Hlk100679068]Proposal 1: 28 symbols after the UE receives the SpCell or SCell BFR response, for all UL channels/RSs sharing the same indicated UL or joint TCI state as PUSCH and PUCCH, the corresponding PC parameters are determined as below
· The PL RS is set as q_new for all above UL channels/RSs
· The power control adjustment state is set as  for all above UL channels/RSs
· [bookmark: _Hlk100671394]The P0/alpha parameter set index is set as  for PUCCH,  for PUSCH,  for SRS

	TP based on 38.213 v17.1.0

[…]
If a UE is provided TCI-State_r17 indicating a unified TCI state, after X symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as the one corresponding to , if any, and using a power determined as described in clause 7.2.1 with , ,  for PUCCH, , ,  for PUSCH, and , ,  for SRS 
[…]

Reason for change: PC parameters for reset UL beam are not specified
Summary of change: Specify PC parameters for reset UL beam
Consequences if not approved: UE does not know what PC parameters to use



In R16, the SRS resource sets configured by srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 should have identical PC parameters as the highlighted red text below. However, as agreed in RAN1 #108e, the PC parameters of an SRS resource set will follow those associated with the SRS resource with lowest ID in the set. Therefore, it is possible for the two SRS resource sets to have different PC parameters, which are inconsistent with the R16 rule. This leads to the TP below for UE to expect same PC parameters for the two SRS resource sets in the context of unified TCI state.

38.212:
-	SRS resource indicator –or bits, where  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', respectively, except for the higher layer parameters ‘srs-ResourceSetId’ and ‘srs-ResourceIdList’

[bookmark: _Hlk101353331]Proposal 2: Adopt the following TP to ensure same PC parameters for the two SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2, if at least one of them is not provided with useIndicatedTCIState.
	TP based on 38.213 v17.1.0

[…]
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set. If two SRS resource sets are configured by higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2, respectively, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', and if useIndicatedTCIState is not provided for at least one SRS resource set of the two, UE expects the power control parameters associated with the TCI state of the SRS resources with the lowest SRS-ResourceId in the SRS resource set are the same as those applied for the other SRS resource set. 
[…]

Reason for change: PC parameters may not be identical for the two SRS resource sets configured by srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2
Summary of change: Specify rule to ensure same PC parameters for the two SRS resource sets
Consequences if not approved: The two SRS resource sets can have different PC parameters, which are inconsistent with R16 rule



In R17 spec and agreements, it is generally stated that the indicated unified TCI can be applied to PDSCH, e.g. as the red text below. However, it may have ambiguity that whether the indicated unified TCI can be applied to default PDSCH beam as well. In our view, the indicated unified TCI can be naturally extended to default PDSCH beam for better SNR if the indicated TCI is the best refined beam and potential lower UE complexity/power consumption due to less beam switches, compared with the legacy default beam rule to follow the beam of lowest CORESET ID in the latest monitored slot. Therefore, the following TP is proposed to clarify that default PDSCH beam also shares the indicated unified TCI state.

38.214:
The UE can be configured with a list of up to 128 DLorJointTCIState configurations, within the higher layer parameter PDSCH-Config for providing a reference signal for the quasi co-location for DM-RS of PDSCH and DM-RS of PDCCH in a CC, for CSI-RS, and to provide a reference, if applicable, for determining UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS. 

Agreement
On Rel.17 unified TCI framework, the following DL RSs can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC
1. Aperiodic CSI-RS resources for CSI
0. FFS: Discuss if further restriction or further case is necessary
1. Aperiodic CSI-RS resources for BM 
1. FFS: Discuss if further restriction or further case is necessary
1. FFS: Other CSI-RS time-domain behaviors and/or restriction(s)

Proposal 3: Clarify that default PDSCH beam also shares the indicated unified TCI.
	
TP based on 38.214 v17.1.0

[…]

Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', 
-	if the UE is not provided DLorJoint-TCIState-r17 indicating a unified TCI state, the UE may assume that the DM-RS ports of PDSCH(s) of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. Otherwise, the UE may assume that the QCL parameters of PDSCH(s) of a serving cell are determined by the indicated unified TCI state. In those cases this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). 
[…]

Reason for change: Ambiguity for UE to whether apply indicated unified TCI as default beam
Summary of change: Clarify the indicated unified TCI is used as default beam
Consequences if not approved: UE and gNB may have different understanding on the default beam



In R15/16, UE will reset the PUSCH PC adjustment state whenever P0 or alpha is reconfigured. In RAN1 #105e, it is agreed that PC parameters can be associated with an UL or joint TCI state. A similar issue could be whether UE should reset the PC state if the associated PC parameters are updated for an UL or joint TCI state used for UL transmission. It would be beneficial to clarify the corresponding UE behaviour.
Proposal 4: Clarify whether the corresponding PC adjustment state should be reset when the associated PC parameters are updated for an UL or joint TCI state used for UL transmission
	TP based on 38.213 v17.1.0

[…]
-	A UE resets accumulation of a PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  to 
-	If a configuration for a corresponding  value is provided by higher layers or updated based on the applied UL or joint TCI state
-	If a configuration for a corresponding  value is provided by higher layers or updated based on the applied UL or joint TCI state
[…]

Reason for change: Ambiguity on whether UE should reset PC adjustment state when P0 and alpha are updated based on the newly applied UL or joint TCI
Summary of change: Clarify UE should reset PC adjustment state in that case
Consequences if not approved: Misalignment between gNB and UE on the behavior



Another remaining issue for the common TCI state pool is the determination of PC parameters used by the selected common TCI state ID on individual target CC. For the PC parameters except for the PL RS, they can reuse those associated with the selected common TCI state ID on the reference CC. For the PL RS, it can be the same PL RS for the common TCI state ID on the reference CC or the PL RS configured on the target CC with the same RS ID as the PL RS on the reference CC. Similar to R15, which option to be used can be configured by gNB. 
Proposal 5: For a common TCI state pool shared by multiple CCs, the PC parameters for a selected common TCI state ID on each target BWP/CC can be determined as below
· [bookmark: _Hlk78563069]For the PC parameters except for the PL RS, they can reuse those for the selected common TCI state ID on the reference BWP/CC.
· The used PL RS can have the following two alternatives, which can be selected by gNB
· Alt1: Use the same PL RS for the selected common TCI state ID on the reference BWP/CC.
· Alt2: Use the PL RS configured on the target BWP/CC with the same RS ID as the PL RS for the selected common TCI state ID on the reference BWP/CC.
3. [bookmark: _Hlk54257923]Issue 2 – L1/L2 Centric Inter-Cell Mobility
In addition, the baseline assumption for L1 measurement over SSBs from different PCIs should be TDM based measurement, i.e. SSBs configured for L1-RSRP measurement should be at non-overlapping occasions to facilitate UE to use corresponding refined Rx beam at each time. However, the TDM based measurement may require staggering SSB bursts from different PCIs in time and, hence, the L1 measurement latency will scale up as the number of measured PCIs increases, e.g. 40 ms period per PCI for two measured PCIs, 60 ms period per PCI for three measured PCIs, and so on. This may defeat the purpose of fast cell switching based on timely L1 report. On the other hand, the measurement latency may not scale up if the UE is capable of measuring overlapped SSBs, which can be feasible at least for some UEs. Therefore, it would be beneficial to introduce UE capability for supporting measurement of SSBs overlapped in time to reduce the measurement latency. It should be emphasized that the there is no newly introduced constraint on the SSB burst transmission in inter-cell BM. 
Proposal 6: For L1-RSRP measurement in inter-cell BM, introduce UE capability for supporting measurement of SSB burst sets from different PCIs that overlapped in time.
· The maximum number of overlapped SSB burst sets configured for L1-RSRP measurement is up to UE capability.
· For UEs not supporting such capability, the SSB burst sets configured for L1-RSRP measurement should not overlap in time.
· There is no newly introduced constraint on the SSB burst set transmission in inter-cell BM.

In RAN1 #106e, it has been clarified that for UE only supporting 1 active TCI state, MAC-CE based beam indication (activation of one TCI state) can be used to switch between common and dedicated channels on serving and non-serving cells, respectively. However, a large number of MAC-CEs may have to be sent if a large number of UEs are expected to receive the common channel, e.g. for system info update. One way to mitigate the MAC-CE overhead and latency is to introduce a pre-determined beam switch pattern for UE to periodically switch to the common PDCCH channel for potential control info and then switch back to the dedicated channel.  
[bookmark: _Hlk83829828][bookmark: _Hlk83829945]Proposal 7: At least for UE only supporting 1 active TCI state, the UE can be configured to preform pre-determined periodic beam switch between the common channel on serving cell and the dedicated channel on the non-serving cell.
4. Issue 3 – Dynamic TCI Update Signalling
In latest R17 spec, the PUCCH carrying HARQ ACK information serves acknowledgement for the TCI updating DCI, regardless the HARQ ACK information is ACK or NACK. This may not work if the HARQ ACK codebook contains HARQ ACK information for different CCs, where UE will indicate NACK even if the TCI updating DCI is missed. However, gNB may still believe the TCI updating DCI is received based on the current spec. Therefore, the following TP is proposed to clarify that only positive ACK can serve as acknowledgement for the TCI updating DCI.

Proposal 8: Clarify that only positive ACK can serve as acknowledgement for the TCI updating DCI.
· For TCI updating DCI with DL assignment, positive ACK for any scheduled TB/CBG serves as acknowledgement.
· For TCI updating DCI without DL assignment, positive ACK for the DCI serves as acknowledgement.

	
TP based on 38.214 v17.1.0

[…]

When the UE would transmit the last symbol of a PUCCH with positive acknowledgement HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to any TB or CBG scheduled the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. 
[…]

Reason for change: UE may still miss the TCI updating DCI even if NACK is sent to the scheduled TB/CBG or to the DCI itself
Summary of change: Clarify only positive ACK can serve as acknowledgement to the TCI updating DCI
Consequences if not approved: Misalignment between gNB and UE on TCI updating DCI reception



In RAN1 #104bis-e, it is agreed that RV field of all ‘1’s is used to differentiate DCI format 1_1/1_2 for TCI update without DL assignment from other use cases. However, the RV field may be configured with 0 bit by higher layer parameter numberOfBitsForRV-DCI-1-2. In this case, the rvid is assumed to be 0, which is different from the all ‘1’s used to identify the DCI format for TCI update. Therefore, the RV field should always present for DCI format 1_2 for TCI update and without DL assignment.
Proposal 9: For DCI format 1_2 for TCI update and without DL assignment, the RV field should always present. 
In case of Type-1 HARQ-ACK codebook, one issue for the TCI updating DCI without DL assignment is that the indicated virtual PDSCH occasion may not fall into the candidate K1 window of the indicated PUCCH resource carrying the codebook. For example, suppose the candidate K1 set includes two candidate values of K1={2, 4}, TCI updating DCI without DL assignment is sent in slot #n, the indicated virtual PDSCH occasion is in slot #n+1, and the indicated PUCCH for A/N is in slot #n+2. In this case, the Type-1 codebook will only consider PDSCH occasions in slot #n and #n-2, and will not consider the indicated virtual PDSCH occasion in slot #n+1. Therefore, there is no valid A/N bit position for the TCI updating DCI, which is based on the virtual PDSCH occasion. A simple solution is to clarify that the indicated virtual PDSCH occasion must be in the candidate K1 window, i.e. the value of K1-K0 shall be among the “set of slot timing values K1” as defined in Section 9.1.2.1 of 38.213, where the K1 in the “K1-K0” refers to the HARQ-ACK timing indicated in the DCI and determines the time offset between the DCI and the PUCCH, while the indicated K0 in the “K1-K0” determines the time offset between the DCI and the virtual PDSCH occasion.  
[bookmark: _Hlk78626787]Proposal 10: For Type-1 HARQ-ACK codebook, if TDRA of DCI indicates K0 for the virtual PDSCH and the DCI indicates a value K1 for HARQ-ACK timing, then the value of K1-K0 shall be among the “set of slot timing values K1” as defined in Section 9.1.2.1 of 38.213.
[bookmark: _Hlk94859745]Furthermore, additional application time should be added when the SCS of the TCI updating DCI is smaller than that of applied channel(s) to account for extra DCI decoding latency. The additional application time may reuse the additional beam switching delay defined for cross-carrier AP CSI-RS triggering with different numerologies. 
Proposal 11: If the TCI updating DCI has smaller SCS than the applied channel(s), the time gap between DCI and the application time should be no less than the corresponding UE capability plus an additional value to account for extra DCI decoding latency.
· Value may reuse the additional beam switching timing delay d defined in 38.214 Table 5.2.1.5.1a-1.
5. Issue 5 – UL Beam Selection Considering MPE
For event triggered enhanced P-MPR report, the failed UL beam can be quickly recovered by resetting the UL beam to the reported UL candidate beam after UE receives gNB’s response to the report. For example, UE can send the P-MPR report via MAC-CE on the PCell in FR1 and, after receiving the gNB’s response on PCell, both sides will reset the UL beam on the SCell suffering from the MPE issue in FR2. 
[bookmark: _Hlk101353612]Proposal 12: Support UL beam resetting based on the reported UL beam in the enhanced P-MPR report, after UE receives gNB’s response to the report.
6. Conclusion
[bookmark: _Hlk83741726]In this contribution we discussed enhancements for Rel-17 NR FeMIMO beam management. Below are the observations and proposals.
Proposal 1: 28 symbols after the UE receives the SpCell or SCell BFR response, for all UL channels/RSs sharing the same indicated UL or joint TCI state as PUSCH and PUCCH, the corresponding PC parameters are determined as below
· The PL RS is set as q_new for all above UL channels/RSs
· The power control adjustment state is set as  for all above UL channels/RSs
· The P0/alpha parameter set index is set as  for PUCCH,  for PUSCH,  for SRS

	TP based on 38.213 v17.1.0

[…]
If a UE is provided TCI-State_r17 indicating a unified TCI state, after X symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as the one corresponding to , if any, and using a power determined as described in clause 7.2.1 with , ,  for PUCCH, , ,  for PUSCH, and , ,  for SRS 
[…]

Reason for change: PC parameters for reset UL beam are not specified
Summary of change: Specify PC parameters for reset UL beam
Consequences if not approved: UE does not know what PC parameters to use



Proposal 2: Adopt the following TP to ensure same PC parameters for the two SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2, if at least one of them is not provided with useIndicatedTCIState.
	TP based on 38.213 v17.1.0

[…]
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set. If two SRS resource sets are configured by higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2, respectively, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', and if useIndicatedTCIState is not provided for at least one SRS resource set of the two, UE expects the power control parameters associated with the TCI state of the SRS resources with the lowest SRS-ResourceId in the SRS resource set are the same as those applied for the other SRS resource set. 
[…]

Reason for change: PC parameters may not be identical for the two SRS resource sets configured by srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2
Summary of change: Specify rule to ensure same PC parameters for the two SRS resource sets
Consequences if not approved: The two SRS resource sets can have different PC parameters, which are inconsistent with R16 rule



Proposal 3: Clarify that default PDSCH beam also shares the indicated unified TCI.
	
TP based on 38.214 v17.1.0

[…]

Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', 
-	if the UE is not provided DLorJoint-TCIState-r17 indicating a unified TCI state, the UE may assume that the DM-RS ports of PDSCH(s) of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. Otherwise, the UE may assume that the QCL parameters of PDSCH(s) of a serving cell are determined by the indicated unified TCI state. In those cases this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). 
[…]

Reason for change: Ambiguity for UE to whether apply indicated unified TCI as default beam
Summary of change: Clarify the indicated unified TCI is used as default beam
Consequences if not approved: UE and gNB may have different understanding on the default beam



Proposal 4: Clarify whether the corresponding PC adjustment state should be reset when the associated PC parameters are updated for an UL or joint TCI state used for UL transmission
	TP based on 38.213 v17.1.0

[…]
-	A UE resets accumulation of a PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  to 
-	If a configuration for a corresponding  value is provided by higher layers or updated based on the applied UL or joint TCI state
-	If a configuration for a corresponding  value is provided by higher layers or updated based on the applied UL or joint TCI state
[…]

Reason for change: Ambiguity on whether UE should reset PC adjustment state when P0 and alpha are updated based on the newly applied UL or joint TCI
Summary of change: Clarify UE should reset PC adjustment state in that case
Consequences if not approved: Misalignment between gNB and UE on the behavior



Proposal 5: For a common TCI state pool shared by multiple CCs, the PC parameters for a selected common TCI state ID on each target BWP/CC can be determined as below
· For the PC parameters except for the PL RS, they can reuse those for the selected common TCI state ID on the reference BWP/CC.
· The used PL RS can have the following two alternatives, which can be selected by gNB
· Alt1: Use the same PL RS for the selected common TCI state ID on the reference BWP/CC.
· Alt2: Use the PL RS configured on the target BWP/CC with the same RS ID as the PL RS for the selected common TCI state ID on the reference BWP/CC.

Proposal 6: For L1-RSRP measurement in inter-cell BM, introduce UE capability for supporting measurement of SSB burst sets from different PCIs that overlapped in time.
· The maximum number of overlapped SSB burst sets configured for L1-RSRP measurement is up to UE capability.
· For UEs not supporting such capability, the SSB burst sets configured for L1-RSRP measurement should not overlap in time.
· There is no newly introduced constraint on the SSB burst set transmission in inter-cell BM.

Proposal 7: At least for UE only supporting 1 active TCI state, the UE can be configured to preform pre-determined periodic beam switch between the common channel on serving cell and the dedicated channel on the non-serving cell.
Proposal 8: Clarify that only positive ACK can serve as acknowledgement for the TCI updating DCI.
· For TCI updating DCI with DL assignment, positive ACK for any scheduled TB/CBG serves as acknowledgement.
· For TCI updating DCI without DL assignment, positive ACK for the DCI serves as acknowledgement.

	
TP based on 38.214 v17.1.0

[…]

When the UE would transmit the last symbol of a PUCCH with positive acknowledgement HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to any TB or CBG scheduled the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. 
[…]

Reason for change: UE may still miss the TCI updating DCI even if NACK is sent to the scheduled TB/CBG or to the DCI itself
Summary of change: Clarify only positive ACK can serve as acknowledgement to the TCI updating DCI
Consequences if not approved: Misalignment between gNB and UE on TCI updating DCI reception



Proposal 9: For DCI format 1_2 for TCI update and without DL assignment, the RV field should always present. 
Proposal 10: For Type-1 HARQ-ACK codebook, if TDRA of DCI indicates K0 for the virtual PDSCH and the DCI indicates a value K1 for HARQ-ACK timing, then the value of K1-K0 shall be among the “set of slot timing values K1” as defined in Section 9.1.2.1 of 38.213.
Proposal 11: If the TCI updating DCI has smaller SCS than the applied channel(s), the time gap between DCI and the application time should be no less than the corresponding UE capability plus an additional value to account for extra DCI decoding latency.
· Value may reuse the additional beam switching timing delay d defined in 38.214 Table 5.2.1.5.1a-1.
Proposal 12: Support UL beam resetting based on the reported UL beam in the enhanced P-MPR report, after UE receives gNB’s response to the report.
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